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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY Ui YCIEUIHOTO OBJIQJICHUs] 3aKOHaMHU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJIb30BaTh UX I JaJbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUS ¢ TIOMOLIBIO MHAYKIUU U PaCCyXJaTh NEAYKTUBHO, UCIIOJIb30BATh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» OOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JIaa€T 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIECHBI CIEAYIOLIUE COAEepKATEIbHO-METOAUYECKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpemHero oOImero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTEeMaTHYECKUX JWCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYId MOJCIb pealbHON
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B CEOSl MCHOIB30BAaHUE PA3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIESCKUE OTEpaIliy, a TaKxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MAaTEeMAaTHKH KaK HAyKd W €€ poiu B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkammx mnapamerpol. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKJIIOYAeT B ceOsl Takke GOpMUPOBAHHE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuansa NPOUCXOJWUT  JaJbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIBHOCTh U3YUEHNs MaTepruaiia. M3ydenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pElICHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonbllIoe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeIbHON JTUHUY HALEJIEH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAensiTh HX HauOOJbIINE W HAaWMEHbINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UcKyccTBe. OOyuaromiuecss y3HaIT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMHd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAaKTUYECKUX  3a7ad  OOydarluecss  Pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCeX TeM yueOHOro Kypca «Anredpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTenpHble 4ucia. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ 1enbiM MokazareiaeM. buHom HperooToHna. lcnonb3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIICM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pEIIEHUE HEPABCHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOTrOWIEHb OT OJIHOW MEepeMEHHOW. JlenmeHne MHorousieHa Ha
MHOrOWJIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS IMOKA3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyaldd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
bynkiuu. IIpoMexxyTku MOHOTOHHOCTHM (YHKIMH. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHH Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeCCrr. JINHENHBIN U 3KCIOHEHIMAIBHBINA pOCT. Uncio e. @opmyia ClI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuii. CBoiicTBa (PyHKUMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX INPOLECCOB W SBJICHUM, NPU PELICHWH 3a4ad U3 JIPYTHUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIaAeH TUIOCKUX (GUTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMM, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, a TAaKXKE BBIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMK U OCOOEHHOCTEN ayIUuTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM MH(POPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOU 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATh TPUUHUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO YacThb paboOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenuss B 10 kuacce oOywaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YWCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNA KOPEHb HATypajIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHH MHOTOYIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpaduKkoB QyHKINI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOB30BaTh Tpaduku (QyHKUIUNA 1T  UCCIIENOBAHUS MPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalrOHaJbHbIE, II0KAa3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS PpPeabHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO JJIi HAXOXKICHHS HAWIY4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4d, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOX€eCTBO ICHCTBUTEIBHBIX YHCEIL.
MHorounensl. PanmoHnaapHbIe ypaBHEHUS U hittps://vesh.edu.ru/ )

1 . 24 1 https://www.mathematics.ru
HCpPaBCHCTBA. CI/ICTGMBI JINMHCUHBIX httpS://WWW.UChDOftal.rU/
YpaBHEHUU
Oyukuuu U rpadpuku. CreneHHas GyHKIMS C hitps:/fresh.edu.cui .

2 12 1 https://www.mathematics.ru
HCIIBIM TOKasaTeIeM https://www.uchportal.ru/
Apudmernueckuit KopeHb N-0if CTENEHH. ttps./iresh.edu.uf .

3 15 1 https://www.mathematics.ru
Mppaunonanbrpie ypaBHeHHs https://www.uchportal.ru/
[TokazarenpHas pynkums. [lokasarenpHbIe ttps./iresh.edu.uf .

4 10 1 https://www.mathematics.ru
YpaBHCHUA https://www.uchportal.ru/
Torapudmerdeckas (yHKIHS. https://resh.edu.ru/ _

5 18 1 https://www.mathematics.ru
Jlorapudmuicckne ypaBHeHH https://www.uchportal.ru/
TpuronomeTpruyeckue BeIpaXKeHUS U ittps://resh.edu. i i

6 22 1 https://www.mathematics.ru
YPaBHEHHA https://www.uchportal.ru/

https://resh.edu.ru/

7 ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1 https://www.mathematics.ru

https://www.uchportal.ru/

8 HenpepsiBabie hynkiuu. [IponsBogHas 20 1 https://resh.edu.ru/
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[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUH

https://resh.edu.ru/

https://www.mathematics.ru
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
HccnenoBanue GyHKIHIA C TOMOIIBIO https://resh.edu.nu/ .

1 . 22 1 https://www.mathematics.ru
TpOUSBOJIHOM https://www.uchportal.ru/

https://resh.edu.ru/

2 [lepBooOpasHas u uHTErpal 12 1 https://www.mathematics.ru
https://www.uchportal.ru/

I'padmku TPUTOHOMETPHUYECKUX (PYHKITHIA. hitps://resh.edu.i .

3 14 1 https://www.mathematics.ru
TpuronomeTpuueckre HEpaBeHCTBA https:/Awww.uchportal.ru/
UppaunoHaibHbie, MOKa3aTeIbHbIE U https://vesh.edu.ru/

4 ’ 24 1 https://www.mathematics.ru
JorapuMuUecKue HepaBeHCTBa https:/Awww.uchportal.ru/

https://resh.edu.ru/

5 KomrrekcHble unciia 10 1 https://www.mathematics.ru
https://www.uchportal.ru/
https://resh.edu.ru/

6 HarypanbHble u niensie yucna 10 1 https://www.mathematics.ru
https://www.uchportal.ru/

CucreMbl pallMOHAIIBHBIX, UPPALUOHATBHBIX https://resh.edu.ru/

7 MOKa3aTeIbHBIX U JOrapu(pMUIecKux 12 1 https://www.mathematics.ru
ypaBHEHUH https://www.uchportal.ru/

https://resh.edu.ru/

8 3ajauu ¢ mapameTpamu 16 1 https://www.mathematics.ru

https://www.uchportal.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoanyecTBO 4acoB Jara
JJIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTuyeckn H3Yy'YeHH
o0pa3oBaTe/ibHbIE PeCYPChI
n 0 e padoThl e padoThlI |
MHO0XeCTBO,
oIepary Haj )
1 p 1 https://resh.edu.ru/subject/lesson/1553/start/
MHOKECTBAMHU U UX
CBOICTBa
Juarpammsl Diinepa- :
2 1 https://resh.edu.ru/subject/lesson/1986/start/
Benna
IIpumeHeHue
TEOPETUKO-
3 MHOKECTBEHHOI'O 1 https://resh.edu.ru/subject/lesson/2741/start/
ammapara Jiis
perieHus 3ana4y
PanmonansHbBIE YHCHA.
OOBLIKHOBEHHEIE U _
https://resh.edu.ru/subject/lesson/3785/start/32
4 NeCSITUUHbIE TpOoOH, 1 .
IPOLEHTHI, -
779/
OEeCKOHEUYHEIE
MePUONYECKHE TpodH
PanmonansHbIE YKCaa. i
https://resh.edu.ru/subject/lesson/3785/start/32
5 OOBIKHOBEHHBIE U 1 .
JECATUYHBIC IPOOH, -
779/
MPOLEHTBHI,




OECKOHEUYHBIE
[EPUOINYECKHE APOOH

[Tpumenenue apodeit
W IPOLEHTOB IS

https://resh.edu.ru/subject/lesson/3785/start/32

6 pelIieHus: MPUKIATHBIX 779/ &
3a71a4
[Ipumenenue npobeit
7 Y MPOLIEHTOB JIJIA https://resh.edu.ru/subject/lesson/6915/main/23
pelieHust MPUKIATHBIX 6435/
3a71a4
JlelicTBUTEIbHBIC )
https://resh.edu.ru/subject/lesson/3785/start/32
3 yucia. PanronanbHbIe 6
Y UppALMOHATIbHBIE 779/
qucia
Apudmernueckue
9 OIepanuu ¢ https://resh.edu.ru/subject/lesson/6915/main/23
JIeHCTBUTEIbHBIMU 6435/
YUCTIaMA
Mopyns https://resh.edu.ru/subject/lesson/4730/start/14
10 IeWCTBUTEIHLHOTO 9
YHCJIa U €ro CBOMCTBA 073/
[Tpubnmxeénnbie
BBIYHMCIICHHUS], IPABUIIA
11 OKpYTJICHHS, https://resh.edu.ru/subject/lesson/6915/main/23
MPUKHJIKA U OLIEHKA 6435/
pe3ynbTaTa
BBIYHCIICHUI
12 OCHOBHBIC METOJIBI https://resh.edu.ru/subject/lesson/4730/start/14

peHICHUS OCIIbIX U

9




IpoOHO-
paloHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

073/

13

14

15

16

17

OCHOBHBIE METO/IbI
pEUICHUS LENbIX U
JIpoOHO-
paIoHaIbHBIX
ypaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/TbI
pelIeHUs EeNbIX U
JIpoOHO-
paIoHaIbHBIX
YpaBHEHUH U
HEPABCHCTB

MHorouyieHs! Ot
OJIHOU IIEPEMEHHOI.
Jlenenue MHOro4JIeHa
Ha MHOTOYJIEH C
ocratkoMm. Teopema
bezy

MHorounensl ¢
LEIBIMU

KO3 PHUIHEHTaMH.
Teopema Buera

Pemenune cucrem
JIMHEUHBIX YPABHEHUN

https://resh.edu.ru/subject/lesson/1985/start/

https://resh.edu.ru/subject/lesson/5298/start/32
6

969/

https://resh.edu.ru/subject/lesson/1985/start/

https://resh.edu.ru/subject/lesson/5298/start/32
6

969/

18

Pemrenue cucrem

https://resh.edu.ru/subject/lesson/3778/start/15




19

JIMHEWHBIX YPABHEHUN

Martpuna cucteMbl
JIMHEMHBIX YpaBHCHUH.
Ornpexnenurens
MaTpullbl 2X2, ero
r€OMETPUYECKUI
CMBICH U CBOMCTBA;
BBIYHMCIICHHUE €TO
3HAYEHUS

[e9)

733/

https://www.youtube.com/watch?v=CR4ErAzd
14Q

20

Onpenenurens
MaTpUIlbl 2X2, ero
r€OMETPUYECKUI
CMBICH U CBOMCTBA;
BBIYMCJICHHE €TI0
3HAYCHUS

https://sdamgia.ru/ https://mathege.ru/

21

[IpumeHeHne
OIIPEACIUTEIS IS
pELICHUS CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://sdamgia.ru/ https://mathege.ru/

22

Pemrenne npukitagapeix
3a/1a4 C IOMOIIBIO
CHUCTEMBI JINHEHNHBIX
ypaBHEHUH

https://www.youtube.com/watch?v=CR4ErAzd
14Q

23

Pemrenne npukitagapeix
3a/1a4 C IOMOIIBIO
CHUCTEMBI JINHEHNHBIX
ypaBHEHUU

https://sdamgia.ru/ https://mathege.ru/




24

25

26

27

28

Konrponsnas pabora:
"ParnoHaabHEBIE
yYpaBHEHUS U
HEpaBEHCTBA.
CucreMbl TUHESHHBIX
ypaBHEHHUH"

OyHKIHSL, CIOCOOBI
3aaHus QyHKIUH.
B3aumHo oGpatHble
GbyHKIIH.
Komnosunus
byHKIUH

I'paduk pynkuuu.
OnemMeHTapHbIE
npeoOpa3oBaHus
rpadukoB pyHKUINH
OO6nactp ornpeeneHus
Y MHO>KECTBO
3Ha4eHUN PYHKIUH.
Hynu gyHkmm.
[IpomexxyTku 3HaK
MTOCTOSTHCTBA

YETHEBIE U HEUETHDBIE

GbyHKIMU.
Ilepnonnueckue

GbyHKIUH.
[IpomexyTku
MOHOTOHHOCTH
byHKIMHA

https://sdamgia.ru/ https://mathege.ru/

https://resh.edu.ru/subject/lesson/5540/start/327
000/

https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph9

https://resh.edu.ru/subject/lesson/2569/start

https://resh.edu.ru/subject/lesson/2569/start




Makcumymsl U
MUHHMYMBI ) YHKIIUH.
HauOomapee u

https://mathematics.ru/textbook4/chapterl/secti

29 on3/paragraph2/
HanMEHbIIIEe
3Ha4YeHHE (PYHKIMU Ha
MIPOMEKYTKE
JIunetinas,
30 KBaJIpaTU4YHAS U https://mathematics.ru/textbook4/chapterl/secti
TPOOHO-TMHEHHAS on3/paragraph4
byHKIIUN
DnemeHTapHOe _ _
https://mathematics.ru/textbook4/chapterl/secti
HCCIIEIOBaHNUE U
31 on3/paragraph2/
MMOCTPOCHUE IPaPUKOB
TUX PYHKLIUH
DneMeHTapHOoe
32 HCCIIeJOBaHUE U https://mathematics.ru/textbook4/chapterl/secti
MOCTpOEHHE TpadUKOB on3/paragraph4
TUX PYHKLIUH
CreneHs ¢ 1eJIbIM
33 IokasareieM. buaom
Hrrotona
CreleHs ¢ 1elIbIM
B https://resh.edu.ru/subject/lesson/7242/main/24
34 IokasareieM. buaoMm
8570/
Hrrotona
CrenenHast GyHKITHS C
HaTypaJbHBIM U
35 yp https://sdamgia.ru/ https://mathege.ru/
LETIBIM IOKAa3aTeJIEM.
E€ croiicTBa u rpaduk
36 KonrponsHas pabora: https://resh.edu.ru/subject/lesson/7242/main/24




"Crenennas GyHKIHS.
Eé cBoiicTBa n
rpaduk"

8570/

Apudmernueckuit
KOpEHb HaTypaJbHON

https://mathematics.ru/textbook4/chapterl/secti

37
CTEIICHU U €T0 on3/paragraph4
CBOMCTBa
Apudmernueckuit
38 KOpPEHb HATypAJIbHOMN https://resh.edu.ru/subject/lesson/5498/start/272
CTEIICHU U €TO0 542/
CBOICTBA
[IpeobpazoBanms
YHCIIOBBIX
. https://resh.edu.ru/subject/lesson/5498/start/272
39 BBIpa)KEHUH,
542/
coJIepKalIiX CTETICHU
Y KOpHU
[IpeobpazoBanus
YHCIIOBBIX
. https://mathematics.ru/textbook4/chapterl/secti
40 BBIpAXEHUI,
on3/paragraph4
coJiepKalIiX CTETICHU
1 KOpHU
[IpeobpazoBanmst
YHCIIOBBIX
. https://resh.edu.ru/subject/lesson/5498/start/272
41 BBIPAKECHHI,
542/
CoJIepKaIIiX CTEIICHH
1 KOpHU
HUppanmmonanbHbIe
ppatt https://resh.edu.ru/subject/lesson/5569/start/159
42 ypaBHeHus. OCHOBHbBIC

MCTOABI pCHICHUSA

263/




HppaIMOHATIBHBIX
ypaBHEHUU

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE

https://www.uchportal.ru/video/vic/algebra 10

43 METO/IbI PEIICHUS
AP D klass/stepennye_funkcii
HppaILMOHATIBHBIX
ypaBHEHUH
Hppaumonansusie
aBHEeHHsS. OCHOBHBIC
P https://resh.edu.ru/subject/lesson/5569/start/159
44 METO/Ibl PEIIEHUS
263/
HUPPAIIMOHATIBHBIX
ypaBHEHUH
PaBHOCUITBHBIE .
https://resh.edu.ru/subject/lesson/3798/start/15
45 MePEXO/Ibl B PEIICHUN 9
I/IppaIII/IOHEU'ILHI)IX 138 =
ypaBHEHUM 138/
PaBHOCUIIBHBIE
46 MEePEXObl B PEIICHUN https://resh.edu.ru/subject/lesson/5569/start/159
HppanuoOHaIbHBIX 263/
YpaBHEHUU
PaBHOCUIIBHBIE
47 MePEX0/Ibl B pEIIEHUN https://www.uchportal.ru/video/vic/algebra 10
HAppalOHAIBHBIX klass/stepennye funkcii
YpaBHEHUI
PaBHOCUITbHBIE )
https://resh.edu.ru/subject/lesson/3798/start/15
48 MepeXo/Ibl B peICHUN 5
I/IppaIII/IOHEU'ILHI)IX 138 =
YpaBHEHUU
49 CgoiicTBa u rpadux https://resh.edu.ru/subject/lesson/4729/start/15




KOpHsI N-O CTENEHU
KakK QYHKIIMH
00paTHO# CTETICHH C
HATypaJIbHBIM
MOoKa3areieM

CoiicTBa u rpaduk
KOpHS N-0if cTeneHn

l©

013/

https://resh.edu.ru/subject/lesson/3841/start/22

KaK KLU
50 ; dyni 5
00paTHO# CTETICHH C
573/
HaTypaJIbHBIM
IoKa3aTejieEM
KoHntposbHas pabora:
"CBoiicTBa u rpaduk https://resh.edu.ru/subject/lesson/4729/start/15
51 KOpHS N-0if CTETeHH. 9
Hppanunonanbusie 013/
ypaBHEHHUS"
CrelneHs ¢
AlMOHAILHBIM
52 pant . https://sdamgia.ru/ https://mathege.ru/
MoKa3aTelIeM U eé
CBOICTBa
CrereHs ¢
https://resh.edu.ru/subject/lesson/4729/start/15
53 paIoHaIbHBIM 9
OKa3aTelieM U eé -
013/
CBOICTBa
CrereHs ¢
https://resh.edu.ru/subject/lesson/3841/start/22
54 paIroHaIbHBIM c
OKa3aTelieM U eé -
573/
CBOICTBa
55 IToxa3arensHas https://resh.edu.ru/subject/lesson/5627/start/15




¢byHkuus, e€ cBOWCTBA 9
u rpaduk 321/
Hcnonb3oBanue https://resh.edu.ru/subject/lesson/3841/start/22
56 rpaduka QyHKIUH 15 )
peLIeHusl ypaBHEHUI 573/
Hcnons3zoBanue https://resh.edu.ru/subject/lesson/5627/start/15
57 rpaduka QyHKIUH IS 9
peuieHusl ypaBHEHUI 321/
[TokaszaTenbHbie https://www.uchportal.ru/video/vip/714/algebra
ypaBHeHus. OCHOBHBIE 10 klass/pokazatelnaja funkcija/videourok p
58 METOZIBI PELICHHUS o_matematike pokazatelnye uravnenija
MOKa3aTeIbHBIX
YpaBHEHUU
[TokazaTenbHbIe
ypaBHeHUs1. OCHOBHbIE
59 METO/IbI PELIEHUS https://sdamgia.ru/ https://mathege.ru/
MOKa3aTeNbHBIX
YpaBHEHUU
[TokazarenbHbIE https://www.uchportal.ru/video/vip/714/algebra
ypaBHeHus. OCHOBHBIE 10 klass/pokazatelnaja funkcija/videourok p
60 METOJIbI PeLICHHUs o_matematike pokazatelnye uravnenija
MOKa3aTeIbHbBIX
YpaBHEHUI
KonTpomnpHas padora:
"[lokazarenbHas
61 byHKIHS. https://sdamgia.ru/ https://mathege.ru/
[TokaszaTenbHbIe
ypaBHeHUs"
62 Jlorapudm uucna. https://resh.edu.ru/subject/lesson/5753/start/27




CaoiictBa norapudma

Jlorapudm uuncna.

IN

https://resh.edu.ru/subject/lesson/3823/start/19

63 Croi o 8
BOMCTBA Jjorapudma 625
https://resh.edu.ru/subject/lesson/5753/start/27
64 Jlorapudm uuncna. 5
CsoiicTBa norapugma B
Hecstuunbie u https://resh.edu.ru/subject/lesson/3823/start/19
65 HaTypaJbHbIE 8
norapu@mbl 625
JlecaTUYHbBIC U
66 HaTypaJIbHBIE https://sdamgia.ru/ https://mathege.ru/
Jorapu@msl
ITpeoOpa3oBanue .
N https://resh.edu.ru/subject/lesson/3834/start/19
BBIPAXKECHHUI,
67 8
coJiepKaImnx 687/
Jorapu@msl
IIpeoOpas3oBanue .
N https://resh.edu.ru/subject/lesson/3834/start/19
BBIPaXKECHHUI,
68 8
coJiepKaInx 687/
Jorapu@msl
IIpeoOpaszoBanue
BBIpa)KCHUH,
69 P https://sdamgia.ru/ https://mathege.ru/
coJiepKaInx
sorapupmbl
Jlorapudmuueckas https://resh.edu.ru/subject/lesson/3834/start/19
70 ¢dbyHKIUS, €€ CBOICTBA 8

u rpadux

687/




Jlorapudmuaeckas

71 byHkums, e€ cBolcTBa https://sdamgia.ru/ https://mathege.ru/

u rpaduk

Hcnons3oBanue https://resh.edu.ru/subject/lesson/4732/start/19
72 rpaduka QyHKIHU 15 8

pellIeH s ypaBHEHHI 842/

Hcnons3zoBanue https://resh.edu.ru/subject/lesson/4733/start/19
73 rpaduka QYHKIUH 15 9

pelIeHus ypaBHEHHI 150/

Jlorapudpmuueckue

ypaBHeHUs. OCHOBHbIE https://resh.edu.ru/subject/lesson/4732/start/19
74 METO/bI PEIICHHS 8

Jorapu(pMUIECKUX 842/

YpaBHEHUU

Jlorapudpmuueckue

ypaBHeHUs. OCHOBHbIE https://www.uchportal.ru/video/vip/718/algebra
75 METO/Ibl PEIICHUS 10 klass/logarifmicheskie funkcii/videourok

JorapuPpMUUECKUX po_algebre logarifmicheskie uravnenija

YpaBHEHUU

Jlorapudpmuueckue

ypaBHeHUs. OCHOBHbIE https://www.uchportal.ru/video/vip/718/algebra
76 METO/Ibl pELICHUS 10 klass/logarifmicheskie funkcii/videourok

JorapuPpMUUECKUX po_algebre logarifmicheskie uravnenija

YpaBHEHUI

PaBHOCHIIBHBIE
77 HEPEXO/IBL B PEIHCHin https://sdamgia.ru/ https://mathege.ru/

JoTapu(PMUIECKUX

ypaBHEHUU
78 PaBHOCUITBHBIE https://resh.edu.ru/subject/lesson/4733/start/19




MepeXo/Ibl B pEeLICHUN
Jorapu(pMUIECKUX
ypaBHEHUU

l©

150/

Konrponsnas pabora:

"Jlorapudmuueckas https://resh.edu.ru/subject/lesson/6019/start/19
79 byHKIHSL. 9

Jlorapupmuueckue 181/

ypaBHeHuUs"

Cunyc, KOCHUHYC, https://resh.edu.ru/subject/lesson/6019/start/19
80 TaHT'€HC U KOTAHT'€HC 9

YHUCJIOBOI'O apryMEHTa 181/

Cunyc, kocunyc, https://resh.edu.ru/subject/lesson/3863/start/32
81 TaHI'€HC U KOTAaHT€HC 7

YMCIIOBOTO apryMeHTa 031/

Apkcunyec, https://resh.edu.ru/subject/lesson/3876/start/19
82 apKKOCHHYC H 9

apPKTaHT€HC 243/

YHCJIOBOTO apryMeHTa

Apkcunyc, https://resh.edu.ru/subject/lesson/3863/start/32
83 apKKOCHHYC H 7

apPKTaHT€HC 031/

YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas https://resh.edu.ru/subject/lesson/3876/start/19

OKPY’KHOCTb, 9
84 OIIpEIEIICHHE 243/

TPUTOHOMETPHUYECKUX

(GyHKIIUI 4KCIOBOTO

apryMeHTa
85 Tpuronomerpuueckas https://resh.edu.ru/subject/lesson/4735/start/19




OKpPY’KHOCTBb,
orpezeseHue
TPUTOHOMETPHUYECKHX
(GyHKIUI YHCIOBOTO

1o

274/

apryMeHTa

OcHoBHBIC https://resh.edu.ru/subject/lesson/4734/start/19
86 TPUTOHOMETPUYCCKHE 9

Gopmyibl 305/

OCHOBHELE https://resh.edu.ru/subject/lesson/3489/start/29
87 TPUTOHOMETPUUECKHE 739/ 2

(hopMyITBI

OcHoBHbBIC https://resh.edu.ru/subject/lesson/3887/start/19
88 TPUTOHOMETPHUYECKHE 9

hopmybI 367/

OcHoBHbBIC https://resh.edu.ru/subject/lesson/4734/start/19
89 TPUTOHOMETPUUECKHUE 9

hopMyIibI 305/

[Ipeobpa3zoBanue https://resh.edu.ru/subject/lesson/4734/start/199
90 TPUTOHOMETPUUECKHX

BBIPAKCHUIN

TpeobpazoBane https://resh.edu.ru/subject/lesson/3490/start/19
91 TPUTOHOMETPUUECKHUX 2

BBIPAKCHUI 398/

[Ipeo6pa3zoBanue
92 TPUTOHOMETPUYECKUX https://sdamgia.ru/ https://mathege.ru/

BBIPAKEHH I
93 [TpeobpazoBanue https://resh.edu.ru/subject/lesson/3490/start/19




TPUTOHOMETPHICCKUX 9

BBIPAYKECHU I 398/

Pemenue https://resh.edu.ru/subject/lesson/6322/start/11
94 TPUTOHOMETPHYECCKUX 4

YpaBHEHUU 653/

Pewenne https://resh.edu.ru/subject/lesson/6317/start/19
95 TPUTOHOMETPUICCKUX 9

YpaBHEHUU 681/

Pewenue https://resh.edu.ru/subject/lesson/4736/start/19
96 TPUTOHOMETPUICCKUX 9

ypaBHEHUH 743/

Pemenue https://resh.edu.ru/subject/lesson/6322/start/11
97 TPUTOHOMETPUYCCKUX 4

ypaBHEHUi 653/

Pemenue https://resh.edu.ru/subject/lesson/6317/start/19
98 TPUTOHOMETPHUYECKUX 9

YpaBHEHUU 681/

Pemenue
99 TPUTOHOMETPHUYECKUX https://sdamgia.ru/ https://mathege.ru/

YpaBHEHUU

Pemenue https://resh.edu.ru/subject/lesson/4736/start/19
100 TPUTOHOMETPUUECKHUX 9

ypaBHEHUH 743/

KonrponsHas pabora: https://resh.edu.ru/subject/lesson/4737/start/19

"TpUrOHOMETPUUYECKU 9
101 e BBIpaXKeHUs U 804/

TPUTOHOMETPUUECKHE
ypaBHeHus"




102

103

104

IlocnenoBaTeabHOCTH,
CIocoObI 3aJaHus
MOCJIEIOBATEILHOCTEH
. Meton
MaTeMaTH4IeCKOI
WHIYKIUU
MOHOTOHHBIE U
OTpaHUYCHHBIE
MOCJIEIOBATEILHOCTH.
Hcropusa ananuza
OCCKOHEYHO MaJIbIX

Apudmernueckas
nporpeccus

https://resh.edu.ru/subject/lesson/6314/start/19
9

https://resh.edu.ru/subject/lesson/6321/start/19
9

989/

https://resh.edu.ru/subject/lesson/6320/start/20
0

020/

105

I'eomeTpuueckas
nporpeccust

https://sdamgia.ru/ https://mathege.ru/

106

107

108

beckoneuHno
yOBIBaroIas
reoOMeTpruYecKas
nporpeccust

Cymma 0eckoHEeYHO
yOBIBaroIIei
r€OMETPUYECKOM
MIPOrpeccuu

JInaeWHbIl 1
SKCITIOHECHIIUATBLHBIN
poct. Yucio e.
dopmyiia CIOKHBIX
MPOLIEHTOB

https://sdamgia.ru/ https://mathege.ru/

https://resh.edu.ru/subject/lesson/2006/start/

https://resh.edu.ru/subject/lesson/2121/start/




109

110

111

JInHeHbIi 1
AKCIIOHEHIIHAbHBIH
poct. Yucio e.
dopmyia CIOKHBIX
MIPOLIEHTOB

Hcnonn3oBanue
MIPOTPECCUU IS
peIIeHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
XapakTepa
KonTponbnas pabora:
"[locnenoBaTeILHOCTU
U nporpeccun”

https://www.youtube.com/watch?v=JtPHCzSG
3Fw

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

112

HenpepsiBable

GyHKIMH 1 UX
CBOMCTBa

https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph7/

113

114

115

Touka paspsbiBa.
AcuMnTOTHI rpaQUKOB
byHKIMIT

CaoiicTBa pyHKINI
HETpEepbIBHBIX HA
OTpe3Ke

CaoiicTBa pyHKINI
HETpEepbIBHBIX HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/1996/start/

https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph?7/

https://sdamgia.ru/ https://mathege.ru/

116

Merton nHTEpBaAIOB
JUTSL pelIeHUs
HEPABEHCTB

https://resh.edu.ru/subject/lesson/1996/start/




Meron uHTEpBAIOB

117 JUTS peleHust https://sdamgia.ru/ https://mathege.ru/

HEPaBEHCTB

Meron uHTEpBAIIOB
118 JUIS peLIEHUs https://resh.edu.ru/subject/lesson/1996/start/

HEPABEHCTB

[IpumeneHue cBONCTB https://resh.edu.ru/subject/lesson/4923/start/20
119 HETIPEPBIBHBIX 0

byHKIMR 1715 980/

pelieHus 3aaq

[IpumeneHue cBONCTB https://resh.edu.ru/subject/lesson/3976/start/20
120 HETPEPBIBHBIX 1

byHKIMR 1715 104/

pelieHus 3a1a4d

IlepBas u BTOpas https://resh.edu.ru/subject/lesson/4923/start/20
121 MIPOM3BOHBIC 0

GyHKIHHI 980/

Onpenenenue, https://resh.edu.ru/subject/lesson/3976/start/20
122 reOMETPUUYECKUN 1

CMBICJI IPOU3BOIHOMN 104/

Omnpenenenue, https://resh.edu.ru/subject/lesson/4923/start/20
123 ¢usmueckuii cMbICT 0

MIPOU3BOIHOMN 980/

YpaBHeHue https://resh.edu.ru/subject/lesson/3976/start/20
124 KacaTeJIbHOU K 1

rpaduky GyHKIUU 104/
125 ¥pasterine https://sdamgia.ru/ https://mathege.ru/

KacaTelabHOU K




rpaduKy QyHKIHH

126

127

128

[IpousBoaHbIe
3J€MEHTaPHBIX
byHKIII
[IpousBoaHbIe
3JIEMEHTAPHBIX
byHKIUH
[IpousBoHAs CYMMBI,
MIPOU3BEICHHUSI,
Y4acTHOI'O U
KOMITO3UIIUU (YHKITHI

https://resh.edu.ru/subject/lesson/4922/start/20
1

042/

https://sdamgia.ru/ https://mathege.ru/

https://resh.edu.ru/subject/lesson/6114/start/20
1

073/

129

[IpousBoaHas cymmBbl,
IIPOU3BECHNS,
4acTHOTO U
KOMIO3ULUH (PYHKITUI

https://resh.edu.ru/subject/lesson/3954/start/20
1

130

[IpousBogHAas CyMMBI,
MIPOU3BEICHMUS],
YacTHOTO B
KOMITO3UIIUHU (DYHKITHIA

https://sdamgia.ru/ https://mathege.ru/

131

132

133

KonTponsnas pabora:
"[Ipon3BoaHas"

[ToBTOpEHME,
0000111EHNE,
cUcTeMaTu3anus
3HaHui: "YpaBHeHUS"
[ToBTOpEHME,

000011IEHNE,
cucreMaTrmni3anusia

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




3HaHui: "Oyukiun"

134

135

Hrorosas
KOHTpOJIbHast paboTta
Hrorosas
KOHTpPOJIbHAsI paboTa

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

136

[ToBTOpEHME,
000011IEHNE,
CHCTeMaTH3aIus
3HaHUH

https://sdamgia.ru/ https://mathege.ru/

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KoHTpo/bHBI
0 e padoThl

IIpakTuyeckn
e padoThl

Jlara
H3yYeHH
|

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

[Ipumenenue
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
GbyHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

https://sdamgia.ru/ https://mathege.ru/

[Ipumenenne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

https://sdamgia.ru/ https://mathege.ru/

[IpumeHeHne
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI
IIpumeneHne
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
JKCTPEMYMBI

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




[Ipumenenue
MIPOU3BOAHOM K
HCCIIEOBAHUIO
byHKIMA HA
MOHOTOHHOCTh U
KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCJICTOBAaHUIO
byHKIMI HA
MOHOTOHHOCTh U
HKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIETO U
HAMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenue
HanOOJIBIIIETO U

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://resh.edu.ru/subject/lesson/3966/start/20
1

135

https://resh.edu.ru/subject/lesson/3987/start/27

HaVMEHBIIIETO 3

3HAYCHUS =
810/

HEIPEPBIBHON

(GyHKIIMHM Ha OTpe3Ke

Haxoxnenue

HanOOJIBIIIETO U
HAUMCHBIIICTO
3HAYEHUS
HEMPEPhIBHOU

https://resh.edu.ru/subject/lesson/3966/start/20
1

135




(byHKIMHU Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIIETO U

https://resh.edu.ru/subject/lesson/3987/start/27

10 HaWMEHBIIIETO 3
3HAYEHUS
HENPEPBIBHOU 810/
GyHKIINN Ha OTpe3Ke
Haxoxnenue
HanOOJIBIIETO 1
https://resh.edu.ru/subject/lesson/6115/start/36
11 HaWMEHBIIIETO 3
3HAYCHUS
HEeMPEephIBHOU 26/
GyHKIINN Ha OTpe3Ke
Haxoxnenne
HanOOJIBIIETO 1
https://resh.edu.ru/subject/lesson/6115/start/36
12 HaWMMEHBIIIETO 3
3HAYCHUS
HEIPEPBIBHON =
(GyHKLIUHU Ha OTpe3Ke
[IpumeHeHne
MPOU3BOAHON IS )
https://resh.edu.ru/subject/lesson/6115/start/36
13 HaXO0XKICHUS 3
HaWJIy4lIero
penieHus B 46/
MPUKJIAHBIX 3a/1a4ax
IIpumeneHne ,
IpomsBOHO T https://resh.edu.ru/subject/lesson/6115/start/36
14 3

HaxXOXICHUA
HaUJ1y41ero

46/




pelIeHHS B
MIPUKJIAJHBIX 3a/1a4ax

[IpumeHenue
MPOU3BOAHON I

15 zzg;g::;zﬂﬂ https://resh.edu.ru/subject/lesson/6195/start/22
5
YCKOpEHHMs Ipoluecca,
3a/1aHHOTO POpMYIIOH
Wi rpaduKoM
[Ipumenenune
MPOU3BOAHON IS
onpeaeeHus
16 CKOPOCTH H https://sdamgia.ru/ https://mathege.ru/
YCKOpEHHMs Ipolecca,
3a/1aHHOTO PopMyIIOn
WM rpaduxkom
17 Kommnosumus https://resh.edu.ru/subject/lesson/6195/start/22
byHKIHIA )
Y — https://resh.edu.ru/subject/lesson/4016/start/22
18 . 5
byHKIII 682/
19 KomMnosunus https://mathematics.ru/textbook4/chapter3/secti
byHKIII on2/paragraph4/
I'eomerpuueckue .
. https://resh.edu.ru/subject/lesson/4016/start/22
20 00pa3sl ypaBHeHI:II/I 5
Ha KOOPJIMHATHOMN 682/
TJIOCKOCTH
21 I'eomeTpuyeckue https://mathematics.ru/textbook4/chapter3/secti

00pa3bl ypaBHEHUH

on2/paragraph4/




Ha KOOPJMHATHOU
IJIOCKOCTH

KonTtponsHas pabora:

22 "HCCHeHvOBaHHe https://sdamgia.ru/ https://mathege.ru/
(GYHKLIUH C TOMOIIBIO
IPOU3BOIHON"
ITepBooOpasnas, https://resh.edu.ru/subject/lesson/4924/start/22
23 OCHOBHOE CBOMCTBO )
epBOOOPA3HBIX 713/
[TepBoobOpazubie https://resh.edu.ru/subject/lesson/3993/start/22
3JIeMEHTapHBIX )
24 (ynxuumii. [Ipasuna 744/
HAXO0XJICHUS
epBOOOPa3HBIX
[TepBooOpazubie
3JIEMEHTapHBIX https://resh.edu.ru/subject/lesson/6117/start/22
25 ¢ynkuuit. [IpaBuna 5
HaXOXKJICHUS 775/
epBOOOPA3HBIX
WHurerpai. https://resh.edu.ru/subject/lesson/4924/start/22
26 I'eomeTpuyeckuii 3
CMBICIT HHTETpajIa 713/
Brruncienune https://resh.edu.ru/subject/lesson/3993/start/22
OTIPEICIEHHOTO 5
27 MHTErpaa 1o 744/
¢dopmyne HproTona-
JletiOHMIIa
28 Beruucnenue https://resh.edu.ru/subject/lesson/6117/start/22

ONPEAEIEHHOTO

5




WHTETpaJIa 1o
dbopmysne HeroTona-

775/

JletiOHuIa

[IpumeHenue

UHTETpana s https://resh.edu.ru/subject/lesson/4037/start/26
29 HaX0XKICHHS 9

IJIOMIAJEH TIOCKUX 550/

¢buryp

[Ipumenenune

AHTErpana JIjs https://resh.edu.ru/subject/lesson/4037/start/26
30 HaX 0K ICHUS 9

00BEMOB 550/

F€OMETPUUYECKUX TEN

[Ipumeps! pemenuit https://resh.edu.ru/subject/lesson/4926/start/22
31 mddepeHmatbHbIX )

ypaBHEHUU 841/

IIpumepsl pereHuni
32 nudepeHIanTbHbIX https://sdamgia.ru/ https://mathege.ru/

YpaBHEHUH

Maremarnueckoe

MOACTHPOBATHE https://resh.edu.ru/subject/lesson/4926/start/22
33 pEeaJIbHBIX MPOLIECCOB 5

C IOMOIIBIO 841/

nuddepeHIaTbHBIX

ypaBHEHUU

KonTtponbhas pabora:
34 "IlepBoobpaznas u https://sdamgia.ru/ https://mathege.ru/

uHrerpan"”
35 Tpuronomerpudecku https://resh.edu.ru/subject/lesson/6118/start/22




e QpyHKIUH, NX 5

CBOWCTBA U rpaduKu 808

Tpuronomerpudecku https://resh.edu.ru/subject/lesson/6111/start/20
36 e pyHkumu, ux 0

CBOMCTBA M rpaduKu 545/

Tpuronomerpudyecku https://resh.edu.ru/subject/lesson/3923/start/20
37 ¢ pyHKIMH, uX 0

CBOJCTBA M rpaduKH 607/

TpuroHomeTpudyecku https://resh.edu.ru/subject/lesson/4920/start/20
38 ¢ pyHKIMHU, uX 0

CBOMCTBA U rpaduKu 702/

Tpuronomerpudecku https://resh.edu.ru/subject/lesson/5570/start/20
39 ¢ pyHKIMH, uX 0

CBOWCTBA U rpaduKu 795/

OTt60p KOpHEH https://resh.edu.ru/subject/lesson/6111/start/20

TPUTOHOMETPUICCKHX 0
40 ypaBHEHHIA ¢ 545/

HOMOIIBIO

TPUTOHOMETPHUYECKON

OKPYKHOCTH

OTt60p KOpHE https://resh.edu.ru/subject/lesson/3923/start/20

TPUTOHOMETPUIECKHX 0
a1 YpaBHEHUH C 607/

MIOMOILBIO

TPUTOHOMETPHUYECKON

OKPY>KHOCTH

Ot60p KOpHEH https://resh.edu.ru/subject/lesson/4920/start/20
42 TPUTOHOMETPUICCKHX 0

YpaBHEHUN ¢

702/




MIOMOIIbIO
TPUTOHOMETPHUUECKOMN
OKPYKHOCTHU

OTt60p KopHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH ¢

https://resh.edu.ru/subject/lesson/5570/start/20
0

795/

43
IMOMOIIIBIO
TPUTOHOMETPUUYECKOM
OKPY’KHOCTH
Pemenne https://resh.edu.ru/subject/lesson/3943/start/20
44 TPUTOHOMETPUUYECKUX 0
HEPaBEHCTB 825/
Pemienue
45 TPUTOHOMETPUIECKUX https://sdamgia.ru/ https://mathege.ru/
HEPaBEHCTB
Pemenne
46 TPUTOHOMETPUYECKUX https://www.uchportal.ru/video/vic/algebra 10
HEPaBEHCTB
Pemenne
47 TPUTOHOMETPHUUECKHUX https://www.uchportal.ru/video/vic/algebra 10
HEPaBEHCTB
KonTponbhas pabota:
"I'paduku )
https://resh.edu.ru/subject/lesson/4738/start/20
48 TpI/IFOHO\I'V[eTpI/I‘-IeCKI/IX 0
b yHKITHIA. 420/
TpuronomeTpuuecku
€ HepaBeHCTBA"
49 (OcHOBHbIE METOZEI https://sdamgia.ru/ https://mathege.ru/

peLeHus




IIOKa3aTCIbHBIX
HEPAaBCHCTB

OCHOBHBIE METOBI

https://resh.edu.ru/subject/lesson/4738/start/20

EIICHUS
50 P 0
MOKAa3aTEIbHBIX
420/
HEPaBEHCTB
OCHOBHBIE METObI
CIICHUS
51 p https://sdamgia.ru/ https://mathege.ru/
OKAa3aTEIbHBIX
HEPaBEHCTB
OCHOBHBIE METObI
https://resh.edu.ru/subject/lesson/3852/start/19
peIcHus
52 9
OKAa3aTEIbHBIX
119/
HEPaBEHCTB
OCHOBHBIE METOIBI
eIICHUS
53 p https://sdamgia.ru/ https://mathege.ru/
norapuGpMUUECKUX
HEPaBEHCTB
OCHOBHBIE METOIBI
https://resh.edu.ru/subject/lesson/3852/start/19
54 perieHus 5
norapuMUIECKUX -
119/
HEPaBEHCTB
OCHOBHBIE METO/IBI
EIICHUS
55 p https://sdamgia.ru/ https://mathege.ru/
norapuMUIECKUX
HEPaBEHCTB
OCHOBHBIE METOJIEI https://resh.edu.ru/subject/lesson/3852/start/19
56 peneHus 9

norapuGpMUIECKUX

119/




HEPABEHCTB

OcCHOBHBIE METOAbI

https://resh.edu.ru/subject/lesson/5569/start/15

eIICHUS
57 P 9
UPPaLMOHATIBHBIX
ppatt 263/
HEPABEHCTB
OcHOBHBIE METOBI
58 penieHust https://www.uchportal.ru/video/vic/algebra 10
AppauOHAILHBIX klass/uravnenija_i_neravenstva
HEPABEHCTB
OcHOBHBIE METOBI _
https://resh.edu.ru/subject/lesson/5569/start/15
peleHus
59 )
MPPaLMOHATIBHBIX
ppan 263/
HEPABEHCTB
OcHOBHBIE METOBI
60 peuieHus https://www.uchportal.ru/video/vic/algebra 10
HppaluoOHaIbHBIX klass/uravnenija_i _neravenstva
HEPABEHCTB
https://resh.edu.ru/subject/lesson/5569/start/15
I'paduueckue 9
METO/IbI PEILICHUS =
61 AP 263/
UPpaLMOHATIbHBIX
ppatl . https://www.uchportal.ru/video/vic/algebra 10
ypaBHEHUI L
klass/uravnenija i neravenstva
I'paduueckue
62 METO/IbI PEIICHUS https://www.uchportal.ru/video/vic/algebra 10
AppauoOHAILHBIX klass/uravnenija i _neravenstva
ypaBHEHUU
I'padmueckue https://resh.edu.ru/subject/lesson/4731/start/15
63 METO/bI peIIeHUs 9

IIOKa3aTCIbHBIX

352/




ypaBHEHUI

64

65

66

67

68

69

I'padpraeckue
METO/IbI PEIICHUS
MOKA3aTeIbHBIX
HEPABCHCTB

I'padpraeckue
METO/IbI PEIICHUS
norapuGMUIeCKuX
ypaBHEHUI

I'padpuueckue
METO/IbI PEIICHUS
JOTapUPMHUECKUX
HEPABCHCTB

I'paduueckue
METO/bI peIIeHuUs
J0rapuPpMHUECKUX
HEPaBEHCTB

I'paduueckue
METO/bI peIIeHuUs
HoKa3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHEHUU

I'paduueckue
METO/bI peIIeHUs
NOKa3aTeIbHbIX U
JorapuPpMHUECKUX
ypaBHEHUU

https://www.youtube.com/watch?v=3Jr FYQ4
Yos

https://sdamgia.ru/ https://mathege.ru/

https://www.youtube.com/watch?v=3Jr FYQ4
Yos

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




70

I'padpuaeckue
METOJIBI pEIICHUS
MOKA3aTeNbHBIX U
norapuGMUIEeCKUX
HEPABCHCTB

https://sdamgia.ru/ https://mathege.ru/

71

I'paduueckue
MCTOJbI pCUHICHUA
IIOKa3aTCJIbHBIX U
Ja0Trapu(PMHUUECKUX
HEpaBEHCTB

https://sdamgia.ru/ https://mathege.ru/

72

KonTtponbnast pabora:

"UppanuoHaibHbIE,
[OKa3aTeNbHbIE U
JorapupmMuyecKue
HepaBeHcTBa"

https://sdamgia.ru/ https://mathege.ru/

73

KomrmnekcHeie uncna.
Anrebpanyeckas u
TPUTOHOMETPHYCCKAS
dbopMbI 3anucu
KOMIUIEKCHOTO YHCIIa

https://resh.edu.ru/subject/lesson/4115/start/14
9

105/

74

KomnekcHsie uncina.
Anrebpanyeckas u
TPUTOHOMETPHYCCKAS
dbopMbI 3anucu
KOMIUIEKCHOTO YHCIIa

https://sdamgia.ru/ https://mathege.ru/

75

Apudmernueckue
OIEpaLnu C
KOMILJICKCHBIMHU

https://resh.edu.ru/subject/lesson/4115/start/14
9

105/




qucjaaMu

Apudmernueckue
oIepanuu C .
76 P https://sdamgia.ru/ https://mathege.ru/
KOMIUIEKCHBIMU
YyHUClIaMu
Hzobpaxenue https://resh.edu.ru/subject/lesson/4103/start/38
KOMILJIEKCHBIX YMCET 3
77 .
Ha KOOPJAMHATHOM 36/
IJIOCKOCTH
N3obpaxenue https://resh.edu.ru/subject/lesson/6120/start/38
KOMILJIEKCHBIX YMCEN 3
78 .
Ha KOOPJMHATHOU 67/
IJIOCKOCTH
®opmyna Myaspa.
Kopnu n-oii crenenn
79 P https://sdamgia.ru/ https://mathege.ru/
13 KOMIUIEKCHOTO
yucIia
®dopmyna Myaspa. https://resh.edu.ru/subject/lesson/4930/start/79
80 KopHu n-oii crenexu 0
13 KOMILIEKCHOTO 39/
qucia
IIpumeneHne https://sdamgia.ru/ https://mathege.ru/
KOMIUIEKCHBIX UHCEI
JUISl pELIEHUS
81
bu3nUECKUX U
TEOMETPUUECKUX
3a1a4
82 KonTtponbhas pabora: https://sdamgia.ru/ https://mathege.ru/

"KoMIuiekcHbIE




yycia'

Harypanbhbie u

http://www.cleverstudents.ru/divisibility/divisib

83 o
L[CIBIC YHCIIa ility.html
HarypanbpHbIe 1
84 P https://sdamgia.ru/ https://mathege.ru/
[eJIble YrciIa
[IpumeHenue
85 IIPU3HAKOB http://www.cleverstudents.ru/divisibility/divisib
JEJIMMOCTH LEJIBIX ility.html
qucen
[Ipumenenune
MPU3HAKOB
86 p https://sdamgia.ru/ https://mathege.ru/
JIEITUMOCTH 1IEJIBIX
qucen
[IpumeHeHne
87 IIPU3HAKOB https://www.youtube.com/watch?v=gRwB9CF
IEIUMOCTH IICJIbIX HcVU
gucen: HOJl m HOK
IIpumeHeHune
MIPU3HAKOB
88 P https://sdamgia.ru/ https://mathege.ru/
JIIEITUMOCTH 1IEJIBIX
gucen: HOJl m HOK
IIpumeHeHue
MIPU3HAKOB
p https://www.youtube.com/watch?v=qRwB9CF
89 JIEITUMOCTH 1[EJIBIX
HcVU
YHCelI: OCTAaTKH I10 E—
MOYJIIO
90 IIpumenenue https://sdamgia.ru/ https://mathege.ru/

IIPU3HAKOB




IEIUMOCTH IIEIBIX
YHCelI: OCTAaTKH I10
MOIYJTIO

91

92

[IpumeHenue
MPU3HAKOB
JEITUMOCTH IIEIIbIX
YHCEJI: AITOPUTM
EBximmpa mis
pelieHus 3aj1a4 B
HEIBIX YHCIax

KonTtponbnast padora:

"Teopus LebIx
qucen"”

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CUCTEMBI U CUCTEMBI-
CIIEACTBUS

https://resh.edu.ru/subject/lesson/3798/start/15
9

13

94

95

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMEBI U CHUCTEMBI-
CIIEACTBUS

OCHOBHBIE METOIBI
pelleHus: CUCTEM U
COBOKYITHOCTEMN
paIMOHATEHBIX

https://mathematics.ru/textbook4/chapter2/secti
on5/paragraph3/

https://resh.edu.ru/subject/lesson/3798/start/15
9

13




ypaBHEHUI

96

OCHOBHBIE METO/IbI
pPELIECHUS CUCTEM U
COBOKYITHOCTEMN
MppalOHAIbHBIX
ypaBHEHUU

https://mathematics.ru/textbook4/chapter2/secti
on5/paragraph3/

97

OCHOBHBIE METO/IbI
peicHud CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTCJIbHBIX
ypaBHEHUI

https://mathematics.ru/textbook4/chapter2/secti
on5/paragraph3/

98

OCHOBHBIE METO/IbI
pelICcHuA CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTCJIbHBIX
ypaBHEHUU

https://www.uchportal.ru/video/vic/algebra 10

klass/uravnenija i neravenstva

99

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUUECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/5627/start/15
9

321/

100

OCHOBHBIE METOIBI
pelieHus: CUCTEM U
COBOKYITHOCTEMN
JorapuMUIECKUX
ypaBHEHUU

https://www.uchportal.ru/video/vic/algebra 10

klass/uravnenija i neravenstva

101

IIpumeHeHne cucreM

K PEIICHHIO
MaTeMaTHYECKUX

https://www.uchportal.ru/video/vic/algebra 10

klass/uravnenija i neravenstva




102

3a/1a4 U 3a/1a4 U3
pa3InyYHbIX o0JacTen
HayKH U peaJIbHOM
JKU3HHU,
UHTEpIIpeTalUs
MOJIYYeHHBIX
pe3yJIbTaToB

[TpumeHneHue cuctem
K PEIICHUIO
MaTeMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
pa3IUYHbIX 0bJsiacTen
HayKU U peaIbHOU
YKU3HU,
MHTEPIIPETALNSA
MOJIy4YEHHBIX
pE3yJIBTaTOB

https://resh.edu.ru/subject/lesson/5627/start/15
9

321/

103

[IpumeHeHne
HEPaBEHCTB K
PEIIEHNUIO
MaTeMaTUYECKUX
3a/1a4 ¥ 3aJ1a4 u3
pa3InYHbIX o0yacTei
HAyKU U peaIbHOU
JKU3HH,
WHTEPIpPETALNS
MOJIYYEHHBIX
pe3yJIbTaToB

https://sdamgia.ru/ https://mathege.ru/

104

KonTtponbHas pabora:

https://sdamgia.ru/ https://mathege.ru/




105

"Cucremsl
parMOHAIbHBIX,
HUPpALMOHATILHBIX
MOKa3aTeNIbHbIX U
Jorapu(MUIECKUX
ypaBHEHUI"

PanmnonanbpHbIE

YpaBHEHHUS C
napaMeTpamu

https://resh.edu.ru/subject/lesson/4145/start/11
1

179/

106

Panuvonanbunie
HEpPABEHCTBA C
napaMmeTpamu

https://alexlarin.net/ege/2015/skk.pdf

107

108

109

110

111

PanuvonanbHnie
CHUCTEMEI C
napaMeTpaMmu

WppaunonanbHble
ypaBHEHHS,
HEPaBEHCTBA C
napaMeTrpamu

WppanunonanbHble
CUCTEMBI C
napaMeTpamu

TTokaszarensHEIE
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu
IToxazaTensHBIE

CUCTEMBI C
napaMeTpamu

https://resh.edu.ru/subject/lesson/4145/start/11
1

179/
https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




112

Jlorapudmmueckue
yYpaBHECHHS,
HEPaBEHCTBA C
napameTpamu

https://sdamgia.ru/ https://mathege.ru/

113

Jlorapudmmueckue
CUCTEMBEI C
napameTpamu

https://sdamgia.ru/ https://mathege.ru/

114

115

116

Tpuronomerpudecku
€ YPaBHEHUS C
napameTpamu

TpuronomeTpuyecku
€ HepaBEHCTBA C
napaMerpamu
Tpuronomerpuueckn
€ CHCTEMBI C
napameTpamu

https://resh.edu.ru/subject/lesson/6318/start/200
082/

https://resh.edu.ru/subject/lesson/6318/start/200
082/

117

118

IToctpoenue u
UCCIIEI0BAHNE
MaTeMaTUYECKUX
MOJIEJIEN pealIbHBIX
CUTyaluu ¢
MTOMOIIBIO YPABHEHUI
C IapaMmeTpaMu

IToctpoenue u
HCCICAOBAaHUE
MaTeMaTHYeCKUX
MOJIEIEN peabHbIX
CUTYallH C
MMOMOIILIO CHCTEM

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




YpaBHEHUH ¢
napaMeTpamu

119

120

IToctpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX
MOJENEN peabHbIX
CUTYyaIui ¢
MOMOIIbIO CUCTEM
YpaBHEHUH ¢
napaMeTpamu

KonTtponbnast padora:

"3amaun ¢
napamerpamu"

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

121

IToBTOpEHME,
o0o01Ienue,
cHUCTEeMaTH3aIUs
3HAHUM:
"VpaBHenus"

https://sdamgia.ru/ https://mathege.ru/

122

IToBTOpEHME,
o0o01Ienue,
CHUCTEMaTH3aITUs
3HaHUI:
"VpaBHeHus"

https://sdamgia.ru/ https://mathege.ru/

123

[ToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs

3HaHUMU: "YpaBHEHUS.

CucreMsbl
ypaBHEHHUI"

https://sdamgia.ru/ https://mathege.ru/




124

125

126

127

128

129

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3amus
3HAHUM:
"Hepasencrtna"

IToBTOpEHME,
0000111eHHE,
CUCTEeMAaTH3aIHs
3HAHUM:
"Hepasencrtna"

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HAHUM:
"HepaBencrsa"

IToBTOpEHME,
0000111EHHE,
CUCTEMATH3ALM
3HAHUM:
"ITponsBogHas u eé
npuMeHeHue"

IToBTOpEHuUE,
000011IeHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"[Ipon3BoHas U €€
npuMeHeHue"

IToBTOpEHME,
0000111eHNE,
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CHCTEMAaTHU3allHs
3HAHMWIL:
"[IpousBoaHas u €&
npuMeHeHue"
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IToBTOpEHME,
000011IeHNE,
cucTeMaTu3alus
3HaHuii: "MHTerpan u
ero npumMeHenue"
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IToBTOpEHME,
00001IeHNE,
CHCTEMaTH3aIus
3HaHui: "OyHkun"
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IToBTOpEHME,
o0o01Ienue,
CUCTEMAaTHU3aLHs
3HaHui: "OyHkuun"
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IToBTOpEHME,
o0o01enue,
cucTeMaTu3aus
3HaHuM: "OyHKIUNK"
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135

Urtorosas
KOHTpOJIbHAs paboTa

Hrorosas
KOHTpOJIbHAs paboTa
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IToBTOpEHME,
000011eHHE,
CHCTEMAaTHU3allH
3HAHUM
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCICHUSA
11 OnepupoBaTh MNOHATHUSAMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudmMeTrndeckue — omepanud  C  PalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACIIAMHU
13 BbInonHATe npubamkEHHbIC BBIYMCICHUS, UCIIONIb3Ys PaBUJIa OKPYTIIEHUS,
' JieNaTh MPUKUIKY U OLICHKY pe3yJbTaTa BEIYUCICHUI
OnepupoBaTh NOHATHSMH: CTEIIEHb C ILEJIBIM IOKa3aTelleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJILHOTO YIJIa;
1.5 WCIIOJI30BaTh  3alliChb  NPOU3BOJIBHOTO  yriaa  4yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH
2 VYpaBHeHUS 1 HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BeimonHATe TpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX U HpPpalMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHHs M HEPaBEHCTBA Ul PELICHHUS MaTeMaTHYECKUX
' 3aj1a4 M 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTABISThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlrapara ajareopsl
3 OyHkmn 1 rpaduku
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh

ONpeNieIeHuss W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe (QYHKINN

OnepupoBaTb MOHATUSMH: YETHOCTh U HEUETHOCTb (GYHKIUH, HYIU

3.2 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crtpouth U yuTaTh rpaduKy TUHEWHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA Ui HUCCIENOBaHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUuU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hauana marematnyeckoro aHnaamsa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudmernueckas u
' reOMEeTPHYECKasi POTPECCHH
4 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TOCIENOBATEIBHOCTEH W Mporpeccuii  ams
' pEIICHUs PeaTbHBIX 33729 MPUKIIATHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U ABICHUH, MIPH PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
peIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACICHHE, Teopema,  CIIACTBHE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHOIi MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHATHSAMH: HATypaJIbHOE, IEJIO€ YHCIIO; HWCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIoKEHHWE YHCIa Ha MPOCThIE
MHO>KUTENH TSl PEIICHUS 33129
1.2 OrnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypalIbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENMEHHM [UISI TPeoOpa3oBaHUs  BBIPAKEHUI,




ONCprUpOBaTh MOHATHUAMHU: IIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
pe€iaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

BeimonHATe  1peoOpa3oBaHusl BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxonuts pemeHus npoCcTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MogenupoBaTh peajbHble CUTyallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3aJauu,
UCCJIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM amrapaTa aareopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJblIee H
' HauMEHbIIee 3HaueHUsl (QYHKUIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX IS
uccrnenoBanus (QyHKIMH, 33JaHHO rpaduKoM
OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKMX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IJIOCKOCTH UM UCIIOJIb30BATh JJIsl PELLICHUS] ypPaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Tpa(UKH JIMHEHHBIX YpaBHEHUIN
' Y UCIOJIb30BaTh UX AJIS PEIIEHUS CUCTEMBI JIMHENHBIX YPABHEHUM
34 Ucnonwp3oBathk rpaduku (QyHKUMHA IS HCCIENOBAHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauama MmaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATUAMU: HeNpepbIBHAS (QYHKIMS, TPOU3BOIHAS (QYHKIIUY;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad
49 Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMHM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTh PE3yJbTaThl HCCIECJOBAHMS K
MOCTPOEHUIO TpadUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKIEHUS HAWJIYUIIErO PELICHUs B
' IIPUKIJIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHX, 3a7a4yax
45 OnepupoBaTh MNOHATUSAMH: MEpBOOOpa3Has M HWHTErpaji; IOHUMATh
' reoMEeTpUYECcKUil U (PU3NUECKH CMBICIT HHTETpaja
46 Haxoauts nepBooOpasHble AJIeMEHTAapHBIX (YHKIHHA, BBIYUCISATH UHTETPA

o popmysne HeroTona — Jleitbnuna




4.7

Pentate MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLMAIbBHO-DKOHOMHWYCCKOI0 "
(bU3NIeCKOro XapakTepa, CpeCTBAMHI MaTeMAaTHIECKOTO aHaIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBbIE JApOOU, MPOLIEHTHI,
11 OeckoHeUYHbIe epuoanyeckue apoou. AprudmMerudeckre onepaiuy ¢ paloHaIbHBIMU
' YHClIaMu, TPeoOpa3oBaHus YUCIOBBIX BbIpaskeHul. [IpuMenenue qpobeii u mpoIeHToB
JUTSI pEIICHUS MIPUKIIAIHBIX 33714 U3 Pa3INYHbIX OTpaciieil 3HaHU U peanbHOMN KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  onepanuu c AeWcCTBUTENbHBIMU YuciamH. [IpuOmkE€HHBIE BBIYMCICHUS, MpPaBHIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmierd (GopMbl 3alIMCH ACWCTBUTEIBHBIX YHCET U PEUICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuMEeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
ApKTaHT€HC YUCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemrenne nppaiimOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 33]1a49 U3
' Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM KU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkmun. BzaumHOo oOparHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHMd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIC PYHKITUU
3.3  CrenenHast (QpyHKIM ¢ HATypaJIbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYKHOCTb, OIpPEICIEHHUE TPUTOHOMETPUUYECKUX (QYHKUIUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' T0CIIeIOBATENLHOCTH
Apudmernueckass M reomerpuueckas mporpeccuu. beckoHeuHO —yObIBarolas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBalOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenenb ¢ pallnoHaNbHBIM MTOKa3zareaeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl THHEWHBIX ypaBHEHUH. Pelienne npuKkiIaHbIX 3a/1a4 ¢ TTIOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIacTe HAYKU U pealbHOM KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkiuu. I[IpoMexyTKM MOHOTOHHOCTH (DYHKLHMH.
3.1 MakcumymMbl U MHUHUMYMBI ¢GyHKIMM. HauOomnbinee M HauMeHbllee 3HAYEHUE
(GYHKLINU HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U TpaduKu




3.3

[oxa3zaTtenpHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU PEHICHWH 33a7ad M3 JAPYIHX YYeOHBIX IPEJAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIC AMeMEHTAPHBIX (QYHKIUH. DOpMysbl HAXOXKICHHS TMPOU3BOIHOMN
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO (DyHKIIUN
[lpumeHeHHe TPOM3BOMHONW K WCCICIOBAaHWI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxokieHre HauOOJIBIIer0 W HAaMMEHBIIECrO 3HA4YCeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHHe TPOU3BOIHON TSI HAXOXKIACHHUS HAMITYYIIIETO PEIICHUS B TIPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, J10KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlrapara MaTeMaTHYecKOro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIr0O MOACIHMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 3a1a4 U3 APYruX y4eOHBIX NPEIMETOB W 3aJad U3 peajbHOU
KU3HHU; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCITH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPAaCHpelesieHHEe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN I PEIICHUs 3a7ad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHMIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy MpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaienenumnes, MOpu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IWIIMHIPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C OMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio ¢Guryp 1mo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU, YMEHHE BBIUUCIISTH T€OMETPUUYCCKUE BEITUYHHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICNIUIe/Ia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKECHUC BCKTOpa II0 633Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOp,Z[I/IHaTHLII\/'I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOI[SIIJ_[I/II\/’I METOJ AJId pCHICHUS 3alav4i; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JECATHYHBIE JApOOHM, MPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, MTPABUIIA OKPYTJICHHS, TPUKUKA M OLCHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢Qynknuit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HaJ MHOKecTBamMu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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Kontposnbnbie padotei» B.W. I'mu30ypr, MockBa «MHuemo3una» 2022r.
T.1. KynopoBa. AnreOpa u Hauana ananuza. 11 ki.: [loypouHblie niaHsl Mo
yueOHuky Mopakosuua A.I'.Bonrorpan: Yuurens, 2023

B.C. Kpamop. 3agauun ¢ mapametpamu u Metoas! ux pemienus. M.: OHUKC
Mup u o6pazoBanue, 2007 r. 12 M.U. CxanaBu. COOpHUK 3a/1a4 TI0

Marematuke ¢ pemenussMu. M.: OHUKC: Anbsiac, 2009r.



Anre6pa u Hauana aHanu3a. Koutponsusie paboTsl A 10 knacca
00111e00pa3oBaTeNIbHBIX YUpEKIeHUN (MpoduIbHBINA ypoBeHb) / B..

I'ma36ypr; nox pen. A.I'. Mopakosuya. — M.: Muemo3uHa, 2024

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://www.mon.gov.ru

http://www.school.edu.ru

http://www.ndce.edu.ru

http://www.math.1september.ru

https://resh.edu.ru/

https://uchi.ru/

http://school- collection.edu.ru

http://www.math.ru
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